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PURPOSE: To obtain a three-terminal semiconductor device operated at ultra-high 
speed by controlling tunnel injection. 

CONSTITUTION: A thin layer composed of a second conductivity type high im- 
purity density region is formed brought into contact with a source region 
consisting of a first conductivity type high impurity density region, and used 
as a tunnel injection junction. 8x 10- 6 cm- 1 <NaW a <5xl0 7 cm- 1 are satisfied 
in the impurity density (Na: unit cm -3 ) and thickness (W: unit cm) of a second 
conductivity type, a drain region is shaped from the first conductivity type 
high impurity density region while being brought into contact with the high 
impurity density region of the second conductivity type, and a gate region 
made up of an insulator or a semiconductor having forbidden band width larger 
than a semiconductor region is formed from a source to a channel region. The 
angle of transit of carriers injected to a tunnel in a channel is brought to approx- 
imately 2n from 7r radial. By this, a ultra-high density ultra-high speed integrated 
circuit is acquired. 



(54) MULTILAYER OPTICAL WIRING BOARD 
(11) 2-56973 (A) (43) 26.2.1990 (19) JP 

(21) Appl. No. 63-206473 (22) 22.8.1988 

(71) NIPPON TELEGR & TELEPH CORP <NTT> 

(72) KAZUHIRO NOGUCHI(3) 

(51) Int. Cl s . H01L31/12,H01L27/00,H01L27/15 

PURPOSE: To transmit and receive signals among boards at high speed by provid- 
ing the wiring board transmitting the signals, light-emitting elements being 
formed onto each surface of the board and emitting mutually parallel light 
and a modulating means modulating the light and using parallel light beams 
transmitted in space as the medium of a wiring. 

CONSTITUTION: A light-emitting element module 1 converts an electric signal 
into an optical signal, the light is radiated into space as light beams collimated 
in parallel by a lens 5, and the light beams are condensed to a photo-detector 
4. The photo-detector 4 has a function in which the intensity of the light beams 
is converted into the electric signal. The light-emitting element modules 1 and 
photo-detector modules 2 in the same number as the number of boards mutually 
conducting communication are arranged onto each board. The modules 1 and 
the modules 2 are disposed so that light beams emitted from respective light- 
emitting element module 1 are received by the photo-detector modules 2 on 
the mutually different boards. Accordingly, a high-speed inter-board wiring 
having all independent signal transmission paths between arbitrary two boards 
in a plurality of the boards can be realized. 
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(54) MANUFACTURE OF LIGHT-EMITTING DIODE 
(11) 2-56974 (A) (43) 26.2.1990 (19) JP 

(21) Appl. No. 64-112241 (22) 2.5.1989 

(71) OKI ELECTRIC IND CO LTD (72) TAKASHI USHIKUBO(3) 
(51) Int. CI 5 . H01L33/00 



PURPOSE: To equalize brightness among each light-emitting region by utilizing 
the reaction of chalcogenide glass and a metallic thin-film and making the 
light-emitting regions emit light after the formation of the film. 

CONSTITUTION: An insulating film 14, a chalcogenide glass (As 2 S 3 ) thin-film 
15 and a metallic thin-film 16 are shaped successively onto an N-type compound 
semiconductor substrate 11. When each P-type diffusion layer 12, respective 
light-emitting region, emit light for a fixed time at the same current value, 
chalcogenide glass and the metallic thin-film 16 are reacted on each P-type 
diffusion layer 12 by the emission, and metallic diffusion sections 17 are shaped 
positioned to respective P-type diffusion layer 12 by self-alignment in the 
chalcogenide glass thin-film 15. The metallic diffusion sections 17 are formed 
so that the quantities of a metal diffused are proportional to the brightness 
of each P-type diffusion layer 12. Accordingly, the dispersion of the brightness 
of respective light-emitting region is absorbed by each metallic diffusion section 
17, thus equalizing the brightness of separate light-emitting region as viewed 
from the outside. 
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